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Preface * ' 

Thc'Burca'u of Labor Statistics has as one of its major tasks ^hc- development 
and di;sscmination of information on future manpower requirements and supply, 
this bulletin is part of a scHes relating to the Bureau's projections of economic 
and manpower data lo 4985. , Other publications include: * , , 

The Stnicturc <rf the U.S. Economy fa 1980 and .1985,' B14 Bulletin 1831 ' 
(1975). > ' ^ « . , 

.Occupitional ftffanpowcr and Trmining Needs, ITcviscd 1974^ BLS Bulletin 1824 • 
(1975); * ' ^ ' ' y . ■ 

••Detours;, The Road Ahead for College Graduates," Occupatkmal Outto;^ Quarter- 
ly, Summer 1974, Vol. 1 8,. No. 2. , \ " , ^ ' * • * '* , 

The U.S* Economy in 1985: A'SuYnroiry of BLS Projections, BLS BuIIeliiv 1809' 
, (1974^. Reprint 'of 4 articles from the Monthly Labor Review of Deccmber*-1973, 

••Education of Workers: Projections id 1990," Monthly ttbor Review, November 
1973. • . - ' , . - , ' 

This bulletin was prepared in the Bureau's Division of Manpower, and Occu- 
pational Outlook by Elinor ' W. Ab j:a p^oQ under the g^ral directipn of. 
•Michael F. Crowley. 
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Ph.D. ^rrrployment in 1972 



An estimated 335,000 Ph,D.'s 
were employed In 1972, K-;^ 




About severvtenths^orked in 



^**r*^'^ucational Institutions* 




About one-half were in engineering 
and natural science. 



/ 




Other, 2.9% 

Nonprofrt 
organizations, 3.8% 

■/ 



Other fields, 2.0% 

Business 
and commefce, 
1.6% 



About one-half taught most 
of the time, ' - i. 





Other. 3.2% 

Professional 
Minces, 5.6% 



Administration, 




Research 
nd development, 
32.8% 
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HIGHIIGHTS-Continged 
Ph.D. employment growth 

•\ 

t 

^ From 1972 to 1985, demand for C 
Ph.D/s will grow nearly twice as " 
fast as for ail workers, but mor^^ , 
slowiy than for college graiduates 
as a whole. By 1985, employ- 
ment requirements for Ph.D/s 
will mcrease to. 475,000, ii trends 
continue In the^use of Ph.D/s 
relative to other workers m the 
same occupation. 



Percent increase m employment. 1972 85 
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College-educated 
workers 



Field of Ph.D, 



^ Engine€rjng 



• Percent increase in employment. 1972 85 
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Mathematics 

* Social science 
and psychorogy 

^ ' P^ycKology- 

-J i^^^r Artvand 
T " - humanrties 

h ^^-^ 
Educatjon 



^Business and •commerce, the slow- 
est growing fiete; will be up 18 
' ^percent; engineering, the fas^st 
i tt"' Showing, gp percent. . 



■ * X 




\ 



ERIC 



/ 



.4 
ERIC 




/-placement,; will .;pumbe/v^'66ih<:^^^^^^^^^^Ms <w^72 aT " 

-i^v187,060;;'X)n.the other Wd. if ^1™^^^™: 

/^''flegree^^contihu^ as past \ 

"l^p^xktade, ^he*supp1vj/of\iew"doc-'^ 





science ■ 
i^nd psychology.^ fl 

^ - Arts and 

P '-'^I' ^ v^humanities^ 

" J*^* Education 

^-?\,^^Busine$s and 
^^^I^"", -commerce / 

g> . ^/ 'iTA*- - *' ' 
^ • ^ -All other ' 
' fields 



I ^'r^'ir • v^?*'>^n^>^': Sfr « ^>r*'-Pil.D-S!^H:feelthe effects more ^7; ^ 
l^^^^^anfil L^aJ fei ' ^ I!^^"9ly than-in other fields. ^^^^ ' 
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Introduction 



Beginnii\g in the late lSl66*s, great concer^ devel- 
oped about the future employment prospetts for 
persons holding^a 'doctoral degresje. Federal cutbacks 
of funds for defense and space-relaied activities ^d 
research and development (R&D) combined wKh * 
weakened financial positions of colleges and univer- 
sities'to produce a poor job market for /doctorate 
holders. Individuals having doctoral degrees experi- 
enced difficulty iiv obtaining jobs of theif choice. 
Nevertheless, the number of students- enrolled jn 
graduate programs continued to increase to record 
levels. 

Publicity about manpower surpluses highlighted 
the troubled job market for Ph. D.*s during the late 
1960*^ and early I970*s. Nunlerous stories were 
told of' cfoctorate holders preparing income tax 
forms, pumping gasoline, or parking cars. Unem- 
ployment data for selected groups of Ph. D. 'syndi- 
cated that although -their unemployment rate was 
much lowe/ than the. average for all workers, it had s 
increased significantly during the 1968-71 period. ^..^^ 

When the employment situation for doctorate 
holders 'is assessed, however, tfie consequences of 
underutilized Ph. D. manpower ipust be considered-, 
for individual^, employers, and society. Additional 
questions also arise. What is the long term supply- * 
demand outlook for Ph. D. manpower? Should 
graduate education be changed from its traditional 

'^Of^mplc, the National Science Foundation reported a 
0 9 percent unemployment rat^ for Ph. h. scientists in 1970, 
rising to 1.4 percent m 1971, compared with a J970 unemplbV- 
ment rate of 4.9 percent for ail workers, rising to 5.9 percent 
in 1971. Unemployment Rates and Employment Characteris- 
tics for Scientbtvand £ngmetn, 1971, NSF 7200 (National 
Science* Foundation, 1972). 



research orientation?' What iriformation should We \ 
given to young people who ^re consi^iering graduate ^ 
educati on ^ a road to the\r career goals? J 

This report attempts to sljed light on some of the 
, major factors that should be cotlsidered in answer- 
ing these questloiis for policymaking and vocational 
guidance by providmg basic .manpower data on 
Ph. D.*s. The data cover. persons holding a doctoral 
degree in engineering, /mathematics, natural science, 
social science, the arts and humanities, education, 
business and commerce, and other fjelds. These 
degrees may be conferred as Doctor of PJhilosophy 
(Ph. D.). Doctor of Science (Sc. D.\ Doctor of 
Education (fyl. D.), Doctor of Business Administra- 
tion (D.B.A.), Doctor of Arts, or other similar 
•awards. First professional doctor's degrees such as (| 
M.D., D.D.S., and J.D. are not included. 

Underlying the projections in this report arc tlie 
assumptions that changes in relative wa^es. the de- 
sire for educaticui, and other factors will have little 
effect on the educational pattern's and career ch oices 
of yqung persons, aid that conditions will not arise 
whereby employers will significantly change the trend 
in the utilization patterns for Pfi? D. manpower. If 
supply and demand are not in balance, however, 
such changes are likely to occur to some extent. 
Therefore, the requirements and supply projections in [ 
this report are not forecasts of actual t:onditions in 
1985. i^However, by illustrating what, could be ex- 
pected if the past decade's trends ^nd pattern^ cnn 



tioue, va luable in^g^ht can be obtained for planning 
careers, education, ^d training. It also would be 
very\useful to identify the extent to which^a^just- 
ments to supply and requirements will occur because 
of supply-demand imbalanfces. • 
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Chapter K . Current Employment 



ll About 335,000 persons having^a doctoral degree 
//were employed in 1972. Nearly half-about 162,000- 
had -doctorates in engineering or natural science 
(table 1). Only a -small proportion had earned their 
doctorates in business and* commerce, ^ 

'These esumaics arc consisicni with those published by the 
Naiiona] Academy of Sciences, although ihey differ Somewhat 
because of coverage. The current ^tudy encompasses doctOrait 
holders in hclds. including HcWs not included by the Acade- 
my. -Sec (appendix to this report and Doctoral Scientists and 
fenginecfsN(fi the Unitefl Spates, 1973 Profile (National Academy 
' of Sciences. M*fcJU974). 



Employers ^ 

Of t he dbctorate holders e mplnved in 1972. about 

mFcr ;l;5 percent worked in private industry and . - 
^usincss or 'Were self-employe^!. Smaller proportions (|^ 
worked in govpmmenf^ an«h in, nonprofit organiza- 
tions. This distribution is virtually the same as 10 'j^ 
years^ earliei^. « , #• , A ' ' 



In all fields except engineering and chemistry, 
educational institutions were the major employer of 



tabled. Employment of Ph. D.'s, by field and employer, 1972 







Educattonat 


industfy and 




}^npifofit 




Field 

^ r * — • — 


Total ' 


institutions 


business 


Giv^nmcnt>' 


organaations 


Other^ 



All fields......... 

Engineering and natural science.. 

Engineering l 

l^iysic^l science 

Chemistry 

Phjrsics.-, 

Life^science 

• Mathematics : 

Social science and psychology.... 

/, Psychology 

Arts and humanities u 

Education L., 

Business and commerce 

Other fields ! . 



Numt^r (m thousands) 





235.9,, 


.48.7 ^ 


27.6 


' 12 7, 


9.7 ' 












161.7 • 


911 


44.6 


-^154- 


,4.8- 


5.9 . 


. 31.0 


12.7 * 


14.0- * 


)?0 


' li) 


13 


63.8 


306 


24.3 


4.9 


. 1.7 


2.3 


35.9 


146 . 


176 


1.9 


' .7 


1.0 


22.6 


12.5 


5.6 , 


2.5 


14- ' 


1.0 ^ 


. 54.5 


381- 


4.6 


7.9 


- . 1.7 


. 2.1 


12.4 


9.7 


1.7 






' .2 


63^- 


ifl 


' 26 


. 8.1 


38 . 


2.1 


^22.7 - 


13.2 * 


1.3 


. 4.9 


2.3 


1.0 


38 8 


36:8 


' ^ .4 


.4 - 


.7 


.5 


58.3 


51.6 


6 


3.3 


1.9 


• .9 


54 


4.5' 


' A 


.1 


.1 


, 2 


. 6.7 


4.8 


, ^ -1 


.2 


14 


a) 



> AH fields ^ 

EngLuermg and natural science 

Tngtneermg ^ I — 1 — 

Physical science 

Chemistry 

Physics .f. — 

LifesciMce 

Wathemahcs 

Social^^cience ar^d psychology 

Psychology » 

?^rts and humanities... 

Education .Ti.- 

Business and commerce L.. 

Other fields 



100.0 

100.0 

100.0 

1000 

100 0 > 

100 0.. 

1000 

10Q4 

ipOif 

1000 

100 0 

100.0 

100.0 



Percent distribution 



* pim souice data, tbCrNatronaiAu^eniy of Scimes shows in "fAhti" utetoty. 
•Hi^h may be o«d byrespond«tJlot-e NAS doclofal report Howetef. it « not deai what 
thii catetonf includtV^ r • . * 



70.5 

56.3 

41.0 

480 

40 8 

55.3 

69.9 

77.8 

73.9' 

58 4 

94.8 

88 5 

840 

72 3 



K 



14 6 

27.6 
450* 
38.0 
49J^ 
24.6 
«.5 
13.9 
41 
5i7 
10- 
10 
8.3 
18 



8.2 

95 

6.6 • 

7.7 

B.3 
11.0 
14.5 

4.0 
12.7 
217 

11 

5.7 

2.7 

36 



3.8 

3.0 

32 
2.9 
1.9 

.4 6^ 
3.2 
2.5 
6.0 

10 0 
18 
32 
2.0 

2'l 7 



2.9 

3.6 
. 4.2 
34 
29 
45 
39 
18 
3.3 
42 
13 
6 1-6 
3.0 
.6 



'fewer than peisons 

NOTE DetifltmiyiotaMtototBtt^toiotmdini 
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Table?; Percent distribution of Ph. D.'s, for each ernployer by field, 1972 

^ r— ^ 



\ ... 



Field 



AllTields 
> ^ 

Engineering and natural rcierice 
Engineering 
Pnysic3l science 
Chemistry 
Physics . 
Life scieike^ 
Mathematics* 

Socta! soience and psychology- 
Psychology \ 

Afts anci hunianiS|s »' 

Education ^ 

Business and comjiercc 

Other fields ' 



-A 

' of Sciences sno 



Total 



100 0 

48 3 

93 
191 
10:7 

68 
. 163 

37 
19 1 

68 

''lie 

'17 4 
16 
20 



Educational 
institutions 



1000 

38 6 
' 54 

130 
62 
53 

161 
4 \ 

20 0 
56 

156 

219 
19 
20 



Industry an^ 
business 



100 0 

915 
28! 
418 
36 2 
114- 
95 
35 
, 54 
26 
8 
12 
9 

^ 2 



Government 



1100 0 

55 6 
' 74 
178 
69 
90 

28 6 
18 

29 4 
178 

1 5 
120 
S 
9 



" Nonprofit 
organizations 



100 0 

38 0 
VI 
' 14 2 
* 53 
8 1 
135 
24 
29 9 
• 177 
• 54 
'*^4 6 
8 

lU 



Other' 



100 0 

610 
13 6 
22 9 
109 
10 6 
221 

23 
22 0 ' 
'99 

53 

97 
■ 17 

4r 



^ h lr« pnme joufce data me National Academy of Sciences sho*s an ol*t category 
*r»-ch may be used by respondents to the MAS doctoral report Ho*e«r i$ not clear what 
l"MS category inc!u<^?s / 

Ph D.'s. Because of the great involvement of engi- 
neers and chemists in^ industrial research\nd devel- 
opment, private mdustry iitilizes proportionately 
more doctoral workefSx in these two* fields than m' 
other fields. In many fields, few doctorate holders 
work outside ,of educational institutions. For ex- 
ample, only 5 percent of the Ph. D's^ in the arts 
gnd humanities - work outside of educational irtsti- 
tutions. '.».'■- 
AS an indication of the importance oT R&D in 
iiKlustrjuand business, more than nine-tentVs of the 



D/s working for these employers hold degrees 
TabffeS. Employment of Ph. DVs, by employer and primary work Activity, 1972 



^ NOtE Details may rwl add To totals du« to rowdmt 

in engineering and i^tural science (table 2). In 
government, 'slightly more' than ohe-half of. the 
Ph. D.'s are in engineering and natucaj science. 
The government's strongs interest in social welfare 
and .health programs also can be seen clearly— more 
than one-fourth of government Ph. D'.'s 'arc in 
social science and psychology and 'ano^er , one- 
fourth are in life .science. On the other hand, in 
bom^^ducational'institutions and nonprofit organiza- 
tions, three-fifths of all Ph. D.'s areJn fields other 
ihan engmee'ring and natural science. 





• - - 1 


1'^' ^ 

/ ' . Employet 


Total 


Teaching 


» Research * 
and ' 
devetopment 


Ad/ninistiation 


.Professional 
serv»ces4§'- 
individual^' 


Other 
acttvities 






Number (in thousands) 






^ All employers...^ . „ 




334 6' 


^ 168 6 




26 8 


189 


10 6 J 


Educationarmstitutions 
Industry and business . 

Gov^nment -^^ 

Nonprofit organ«3tions 

• . Other^ 

. . ■ , \ .. . 




<f35 9*. 
\8 7 

27 6 

12 7 

9.7 


166 6 
*^ 2, 
" 7. 
.6 
4 


3J6 . 
'40 5 
M8,l 
. 6.9 
57 • 


21.7 
1.1 
23 

i-:d 

6 


4.8 ^ ^ 
33 
.7 


• 21 
37 
U6 
9 
23 






^ Percent distribution 






Alherpployers ^, 




100 0 


50 4 


32.8 


. 80 • 


56 


32 


^(^ucational institutions ' . . 
^ IndiJstry and business ^ .. 
Government . . ^ . 
Nonprofit organizations 
Other' 


. . .. v 


100 0 
100 0 
'100 0 
100 0 
100-0 


70.6 
5 ^ 
. 27 
49 « 

45 


164 
83.1 
65 6 
54.1 , 
58 7 


92 * 
2.3 
84 
77 

5 8. 


2.9 
64 
175 
26 3 
7? 


9 

• 77 
58 
70 
23 3 



•n pnme source data the National Academy of Sciences sho^s an other category. 
it'iicT) may be used by respondents to the N AS doctoral report however it »s fV)t cl?ar v»hat 
f»>scal?jCfyinc<«d« * • " . 



NOTE DetatU may not add to totals du« to ro>jr>dM»t 
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Primary work octivity 

Ph. D.'s work primarily in teaching, research and 
development, administration, and profe^ional serv- 
ices to individuals. The single most important work 
activity is teaching— employing about one*half of 
them most of the time (table 3),^ - 

Next to teaching, the most important work activity 
of Ph. D.'s- 33 percent -is R&D. In all sectors ex- 
cept educatioir; more Ph. D's were engaged in 
^ . R&D than any other activity. R&D activities la- 
volVed 83 percent of the Ph. D.'s employed in 
industry and bpsiness, 66 percent m government, 
and 54 pcr(»nt in nonprofit "organizatmns com- 
pared with orky 16 percent in educational institutions. 

About 8 pWcanL y 26,800 of all Ph, D.'s were 
in ad ministratio n in 1972, Approximately 2 i, 700 of 

^ These data arc based on what the Ph D did most of Ihc 
, limc although Ihc individual also may have work'cd .in an- 
oihc activity. 



Table 4. Percent .distribution of Ph. 6.*%, for each wof^ activity by 
cmployef, 1972 , . - f 



Employer 
— 1 


T^tal 


Teaching 


Research 
and 1 

develop- ; 
merrt 


■ 

Q 

Admmis 
tfation 


P^ofes 

sional 

services 

to 
mdivi 
duals 


Other 
activities 


All employers 


100 0 


loot) 


-H)0 0 


100 0 


100 0 


" 100 0 


Educational 














institutions 


70.5 


98 8 


35 2 


80 3 


' 36 7 


198^ 


Industry and 














*4psiriess.. . . 


14 6 


1 


36 9 


'41 


IfrS ^ 


34 9 


6(!Nernment. . 


83 


.4 


16 5 


8 6, 


25 5 


15.1- 


Nonprofit 












organizations 


3.8 


.4 


63 


38 


176 


85 


0^er\. 


2.9 


2 


52 


23 


37 


21 7 



' In the prime source the HatK>Ml Acidemy of ScKnces jfiOwj an other' 
' which may be used by rtsporKlents to the NAS doctoral report ^ 

f NOTE DcUils My not »dd to totib due to roundmt ^ 



category 



Table 5. Employment of Ph. D.'s, by field and primary work act?»ity, 1972 



. All fields " 

* ^ . 

Engmecririgand natural science 

Eilgineenng I ^ 

Physical science. 

Chemistry 

Physic s.V 

Life science .j^a....v... 

^Matl{emjj/s...x..~ 

Soc*Ul Science and^psycholog^ 

^tsychology.... ^ - 

Arts afiti humafiifies 

Education' - 

•BtiSiness and commerce 

Other fields. ..1,. 



r" 



^ An fields. 

Engineering ami natural science.. 

Engineering.- - 

^ Physical science 

Chemistry ^ ... 

Physics 

Life scierice ^ 

Mathematics 7. . . 
Social science and psychology 

' ; Psychology.. — 

Arts and humanities....^ 

Education . < 

Business arid commerce 

Other fields _ . 



334 6 

161 7 
•310- 

^^38/ 
J5 9 
22 6 
54.5 
'124 
63 8 
22 7 
38 8 
58.3 
5.4 
6.7 



168 6 

594' 
s 93*^ 

202 
* 110 
62 
. 22.2 
78 
'36.3 ^ 
. 79 
^-^5.4 
29 0 
41 
44 



109 8' 

188' 
40 0 
234 
155 
'273 
39 
13^ 
• 65 
' 1.1 
41 
4 
.5 



^6 8 

30. 
.7 
8 

• 4 
3 

1.4 

_ r 

. 28 
7' 
1.1 

189 
4 
5 



18 9 ^ 

29 

6 

6 

2 

2 
1 5 

Z 

53 ' 

5 ' 

50 
3 
9 



\ 



Percent distribution 



• 

Field 


'Total 


Teaching 


Research 
ajid 
development 


Administration 


Professional 
services to 
ftidividuals ^ 


pther 
activities 

' lit 

' — -r-» 


:■ 






Number (in thousands) 




> 



10 6 

,^16 
21 
9 

5" 
21 

4 
19 
* 5 

7 
12 

2 

3 



- 100 0^ 


_ 50.4 


32.8 




^80 


.5 6 


32 • 

i 


1000 


36.8 


55.7 




18 


18 


39 


1000 


298 


60 6^ 




23 • 


20 


^ 53 


1000 


31.7 


62 7 




13 ' 




33* 


100.0 


30.6 


6i2 


* r 


1 1 ' 




.25 


1000 


^27 3 « 


68 6 




U 


7 


21 


iboo 


40 7 


50 2 ' 




25^ . 


,78 , 


. 38 


V 100 0 


* 62.8 


11.8 • 




7 


1 3 


34 


^1000 


56 9 


^'12 . 




44 


14 5 


30 - 


100 0 


35 0 


28 8 




29 


^ 310^ 


23 * 


1000 


'91 1 


29 




?9 


1 2 


19 


1000 


49.8 


71 ^ 


' r 


, 3^.4 


86 ^ 


21- 


100.0 


75 8 


74. 




79 • 


5 1 


. 38 


1000 


66 6 


^ 7 5\ 




78 


. -138 


43 



NOIL Detaib miy>ot add to totah dt>e to lOimd^^t- 
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t^.^ worked in educational institutions, 2,300 in 
government, 1,000 in nonprofit organizations,' and 
1,100 in industry and business. 

In the fourth/ activity, professional services to 
individuals/ less than 6 percent of all Ph. D's. 
arc employed. Of these, -37 percent worked in 
educational institutions, 26 percent in. nonprofit 
organizations, and 18 percent in government (table 4). 

Primary work activity varies- considerably by field 
(table 5). For example, over three-fifths of Ph. D 

* Included arc consuUaiion, gyidancc, and advisory aciivuics. 



lUaihcmaiicians primurll y teach , but no^other group 
"^f eugiucuing and natural" science Ph. D.'s is en- 
gaged in teaching to that extent. In engineering and 
natural science specialties, between one-half and 
two-thirds of the doctorate holders participate in 
R&D most of the time.j ^rts and humanities doc- 
torate holders, on the other hand, havejittle em- 
ployment outside of teaching^^ Psychology is the 
only field shown in which Ph. D.'s &re very nearly 
€vcnly divided among three activities. 



) 
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Chapter IL Projected RequireThethts and Supply 



Requirements 

A basic question exists about the nature of the 
denland for Ph. D. manpower. Js t here an identifi- 
able^iced in a specific occupation fo'r^doctoral work- 
ers'^that can be distinguished from a general need 
for college educated workers? If it caiyiot be sepa- 
rately identified, projections of demand for Ph. D.'s 
would not be meaningful. The need exists if (1) 
specific jobs can be identified that require Ph. D.'s 
and (2) employers have special, activities designed to 
recruit Ph. D.'s. 

Although a decision to hire a specific individual 
depends on that person's qualifications and on cur- 
Urent economic conditions, the^demand for Ph. D.'s 
llcan be identified separately from the more general 
IWemand for college graduates. This' conclusion is 
based largely on a 1968 BLS study of doctoral 
scientists arid engineers in private industry. 5 How- 
♦ ever, a 'doctoral degree increasingly is required for 
academic employment, although private industry 
max be less rigid than higher education or govern- 
ment in substituting non-Pii^ D.*s for Ph. D.*s. 
Nonprofit organizations have hiring practices similar 
to policies in higher education, 
H In some instances, employment of doctorate holders 
j|is rjlated to the prestige factor of the degree itself. 

Ilf an organization is willing to pay a higher rate for 
a Ph. D. than for a less qualified worker, then a^ 
effective demand exists. Whatever the reason, the 
result'!^ the same— an economic demand for Ph. D*s. 

The projections of requirements in this report 
assume a continuation through 1985 of past use 
^patterns for Ph. t).*s relative to ^otal workers in a 
specific occupation. For example, historical data 
indicated that the propprtion of 'psychologists em- 
ployed by nonprofit organizations who have had a 
]*d^torate has remained at about 25 percent over the 
{ past several years. In the 1985 projections, this rate 
is, therefore, the same. • 



Most ratios, hofwever,. did change between 1966 
and 1972, as a result of changes in the^ nature of the 
work requiring higher degrees of skill and ejiucation, . 
institutional changes affecting occupational qualifica- 
tions^ and supply-demand (^bnditions stemming from 
the rapid growth in the number of Ph. D. degrees 
that were awarded. Projected 1985 ratios developed 
for each field by sector of the economy were applied 
to the Bureau's 1985 occupational projections to 
obtain the projections of Ph. D. requirements.^ 

In the aiialysis of Ph. D. manpower, therefore, 
the interaction of a greater (or lesser) supply than 
in the past of Ph! D.'s relative to demand could 
change employers' use patterns. For example, if in a 
^ sp&ific field many more Ph. D.'s became available 
thai^ were being hir.ed at the going wage rate for 
Ph. «D.*s, theoretically some might accept jobs at 
lower wages which in turn could induce employers 
to hire even more PK.' D.'s. Also, a changing 
supply-demand situation of Ph. D.*s could change 
employers' perceptions of what constitutes Ph. D.- 
type work. "To the extent that these perceptions 
change over time. Ph. D.'s could be employed in a 
wide variety, of jobs not now currently filled by 
those holding the Ph. D. 

General, assumptions that underlie the Bureau's 
occupational projections are as follows: 

The institutional framework of the American economy 
will not change radically. 

Economic, social, technological, and 'scientific trends will 
contmue, including values placed o^work, education, in- 
*come, and leisure. 

Efforts to solve major domestic problems, such as air 
and water pollution, solid waste disposal, urban conges- 
tion, inadequate industrial safety, and energy shortages, 
may consume more productive resources. „ 

Fiscal, monetary, and manpower tratningand educational 
programs will achieve a satisfactory balance between unem- 
ployment and price stability, permuting achievement of the ^ 
long-term economic growth rale. (The projections assume 
a 4-pcrcfnt ^nenin >r>ym<>Tit ' rafr and a 3-perccnt annual 
increase m the implicit price deflator for gross national 
product.) 



^Ph. D. 'Scientists tnd Engineers in PrWtte Industry, I9t>d-S0, 
Bulletin 164S (Bureau of Labor Statistics. 1970). 



*See anpendix io\ detailed explanation. 
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* The projections also assume that U.S. energy 
requirements will be roughly in line with those pro- 
lected by. the U.S. Department of the Interior in 
U.S. Energy Through the Year 2000, December 
1970. This means major reliance on oil imports to ^ 
close the energy supply-demand gap. However, cur- 
tailment of oil supplies from the Mideast in late 
1973 raised questions regarding the use of imports 
to close the supply-demand gap over the next few 
years. It remains to be seen what implications higher 
oil prices may have for the longAerm growth rate , 
and for structural changes in th^ economy. The 
Bureau is studying the cmploymeh^ effects of alter- 
native assumptions on energy; the results are ex- 
pected to be available in late 1975.^ 

Factors affecting requirements 

The earlier discussion indicated the basic param- 
eters for projections of Ph. D.'s in this report. ^ 
However, several factors in specific occupations 
affect the demand for Ph. D.'s. The two most im- 
?portant work activities of Ph. D.'s are teaching and 
> research and development. Although teaching is done 
7 primarily by college and university faculty, R&D 
' activities 'take place ip different sectors of the econo- 
my-colleges and universities, private industry, gov- 
ernment, and nonprofit organizai'ions. Some of the 
sp ecific factors that affect the dem and for faci^ 
Ph. D.'s an d research Ph. D/s are discussed in th e 
following paragraphs. 

Faculty. In\ducational jnstituticins, doctorate hold- 
ers teach and advise^gtuBents; conduct research; and 
administer schools, departments, or programs. 

In statistical terms, college and university demand 
for Ph; D.'s is a function of the number of youiig 
persons in the population, the proportion attendirig 
college, -ijupil-faculty ratios, and doctorate-faculty 
ratios. The Office of Education's projections of 
total faculty, which were >ised to develop the 
doctorate-faculty ratios in this report, indicate that 
pupil-teacher ratiorwiU continue to decline gradually. 
In 1972, about 57 percent of all faculty members 



. It 



in 4-year cofTeges and universities held a doctorate. 
If. present trends continue,^ the propoxtioo of faculty 
having doctorates by 1985 could be expect€4^to rise 
to about 65 percent. ^Based on trends between 1966 
and 1972, the coft^rable ratios for community 



'During the 1972-85 period covered by this study, the Office 
of Education projects that enrollment m institutions oC higher 
cducatioiv will increase by 5 6 percent. - 



colleges wDuld be 5 percent io 1972 and 9 percent 
in 1985. 

If 65 percent of college and university faculty have^ 
doctorates by 1985, projections in this report imply i 
that about 71 percent of nevV hires in 4-year colleges ^ 
and universitieis ^d about 10 percent of new hires m ' 
community colleges will have such degrees.* 

Doctorate ^hjolders working in elementary and 
secondary schools are primarily Ed. D.'s, although 
the exact proportion of such workers is nof known. 
•The projeaions, thercfone, reficct trends for the 
period 1957-72 in the proportion of doctorate hold- 
ers to all teachers employed in elementary and 
secondary schools. 

Research and development. The key demand factor \ 
for doctorate holders in sectors other than, educa- j 

' tional institutions is R&D activity, which is largely 
performed by 'scientists and engineers, 
two aspects are mvolved m estimating demand \ 

, for Ph. D.'s in R&D: (1) The level of R&D activity \ 
(dollars expended), and (2) the nature of R&D / 
activity (the mix^between research and development). ^ 
•Doctorate holders are more likely to do research j 
than development. The Ph. D. projections inahir 
report are consistent with the level of R&D activity 
implied in the Bureau's economic\projections to ] 
1985. * ' 

Other factors. Most Ph. D.'s work in either teach- 
ing or R&D positions. A rapidly growing number of 
doctorate holders, however/*work in jobs that prob- 
ably could 'be performed a's well by ndn-Ph. D.'s. 
Even when demand generally has-been high, some ^ 
Ph. D.'s have- worked by choice in job^ that tradi- / 
tionally have not been held by Pht D.'s; others, fory 
personal, reasons, could only fin^ such jobs. It i^ 
likely that this type of nontraditional employment ' 
and underemployment will continue. Employment of 
Ph. D.'s in these kinds of jobs doe§ not repre^nt 
true demand for doctoral manpower, but it, does 
draw on the supply of Ph. D's. These patterns 
must be accounted for in projections of future de- 
mand if the picture is. to be complete. 

Projected requirements 

\ Over the 1972-85 period, requirements for Ph. D.'s 
! are projected-to rise about 42 percent or PV times - 
I as fast as total employment By comparison, demand 
for workers having 4 years or more of colleg2 is 



"Sec alternative projections on page 13. 
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TaM.6. P.II|Kledi«|iii„i„.„|, to pi^ „ ^^^^ J 



Employer 



All employer J 



Educational institutwns 
Industry and business . 
Government 
Nonprofit organizations 




Projected to rise by about 68 percent because of ex- 

a'^e s no!''' ""r"^ "'^^ Jobs- 
areas^ not expected to have a signif.cant demaid for 

kn.?" ^IT"^ °^ Ph. D.'s varies 

,Wg ,ffe.nt employers, ^uirements fo 
^^,^!J^ ^°nal institute 

mdustry and^ business. 100 percent (tTbir6)' As a 

■ion 01 Ph, D. s by sec.or of ihiT economy is .x 
m<c4 ■„ Chang. „,„ ,he 1972-85 ^SSilZ 



L 

i 



DtjtrrtHiboflof J>(Li).':, 
J>y frflip<oyef 



1972 



1985 



100 0 100.0 



72.6 
15.0 
85 
3.9 



65 7 
205 



Total ^ _ 

EducitionahnstitutJons 
f Industry and busmew . Z " 
Government.. 

Nonprofit organizations.. ..71 

y 

The pro>ctions.also show great variety in ^owth 
rates by occ?Hpation (tables 7 and 8). ' ^ 



Jable 7. Projected requiremenfa for Ph. o/s, by field, 1985 



Engineering and natural science, 

Engineering 

Physicalscience...,. \S. i 

Chemistry 

% Physics _ 

• Life science 7 

Mathematics. „ 

Social science and psychology 

Psychology 

Arts and humanities . 
Education 

Business and commerce 
Other fields . ..... 



^ Demand for engineering Ph D 's is i-rn...^ * 
.0 S9, 100, an i„c,»«'„, „„„ ^^'P'^^^^^^^ 
lh« larsesi rtlaii™ increase- „, ,„ ,k, T if^ ?. 
.^=Mhr.e.m.s Of .hese^bfin'; a l't^/J,' 

are expected to be in educational instit ' 

Demand for physical- science Ph. l5 's k dkoi..,.H 
to .ncrease by abput 44 percent to^91 
one-half-of the jobs are expected to be in'irtdus^ 
.-bu.ness. With another two-nfthsinedu^S^ 

projeced 1985 requirements are expected to be 'in 
.ndustry and business and aln^ost one'hird i efe^ 

al fT"'""- hand. . nearly^, 

ha f of the projected jobs for phvslcs Ph. D Vs in 
1985 are expected to be for work in edu(^ationI? 
■nstitutions and more than one-third in indusTr^ an^ 

of these |re expected to be employed by educational 
institution? in 1985. ^Qucaiional 

Mathemltiss Ph. D. requirements are projected to 
ncrease by nearly 59 percent to 19.800. .^t^hrel 

wo" n.; i:!! '""'T'" ^egr« 
worKing for educational institutions 

Social science and psychology Ph. D. rxjquire- 

men^are projected to rise by about 37 per^t to 

a" eteJ^e? °' ^'"^^ these workers 

are expected to be in educational, institutions. 
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Tabic 8. Projected reqmrements for Ph. O.'s, by field and employer. 1985 



Field 



All fields 



Total 



Educational 
institutions^ 



industry and 
business 



Government 



474 9 


Sic U 


243 7 


120 2 


591 


\Z0 


917 


37.0 


505 


161 


/29 4 -\ 


13 7 


731 


501 


19 8 


15.4 


87.1 


65.4 


344 


20 2 


49.4 


46.7 


79.2 


, 68 3 


53 


52 


91 


6.1 



1000 


65.7 


1000 


49 3 


loot) 


305 


1000 


40 3 


1000 


319 


1000 


46 8 


1000 


68 5 


100 0 


76i 


1000' 


75.1 


1000 


58.6 


1000 


94.6 


100 0 


86 2 


lOO.O 


82.8 


100.0 





tngmeenng and natural science . 

Engineering 

Physical science 

Chemtstry...... ; 

Physics ^ 

life science 

Mathefnatics.... ^ 

Social science and psychology...., 

Psychology 

Arts and humanities...... 

Education 

Business and corrimtrce ^ 
Oihet hfWs ^.^ " "' 

AN fields^..... 

EngmeermgamJ natural science ... 

Engineering 

Physical science 

Chemist ry..., 

Physics ! ... . 

Life science 

Mathematics 

Social science and psychology .... 

Psychology 

Arts and humanities^ 

Education ^ 

Business and commerce 
-Other fields 



Psychology Ph, D. requirements, which are ex- 
. pcctcd to increase nearly 52 percent, will rise m ost 
rapidly in government where '^more than one-iourth ' 
of me jobs in 1985 are projected to be found. Grow- ' 
ing nearly as rapidly, psychology degree holders em- 
ployed by educational institutions may constitute 
nearly three-fifths of the -1985 requirements. 

Demand for arts and humanities Ph. D.'s, nearly * 
all of whom are expected to be employed by educa- 
Uonal institutions, is ^projected to increase by 27 
percent to 49,400. 

Demand for education Ph. Ji/s is^expected to in- 
crease by 36 percent to 79,200. Although require- 
ments in industry and business and in nonprofit 
organizations are projected to double and^ triple, 
respcbivcly. nearly 9 of evei^ 10 are expected to be 
worlcifte for educational institutions. 

Pemaft<jQj>iJiisin^ and commerce Ph. D.'s is 
projected- to ^dw to 6,300. an increase of only 18 
percent. Although industry's demand for these is - 
expected to grow, only ah^out 1 of every 10 is ex- 
pccted.to work for industry and business^ Most 

12 



Number (in thousands) 



Nooprofit 
organizations 



V 



974 

90 8 
35.6 
44,0 
29 9 
10 6 
79 
33 
3.6 
1.0 
8 
12 
7 



42 7 


{ . 
22 8 


25 2 


75 


35 


20 


83 


2.5 


36 


9 


36 


1 4' 


12 6 


2.5 


8 


.5 


12,1 


60 


9.7 


35 


7 


\2 


4 1 


5.6. 


i ^ 


.2 


4 


I 23- 



, Percent distribution 



20.5 

37 3 
60 3 
48 0 
59 2 
36.2 
10.7 
"16.8 
42 
29 
16 
15 
.110 
31 



90 

10 4 
5.3 
90 
71 

12 2 
17 3 
42 

13 9 
28 2 

13 
5.2 
31 
43 



1 



48 

31 
3.3 
27 
1 8 
48 

^3,4 
2.7 
68 

10 3 
25 
1 

3 1 
25 3 



are projected still to be in educational institutions. 

Demand for doctoratfe^ holders in all other fields 
is projected to inci^sc by '37 percent to 9. 100. 
About two^tju^^ tiJfc^ probably will be needed 
by eduo^rtonal insthutionV One-fourth are expected 
to be working for nonprofit organizations. 
Owing to the variation in the projected growth 
Tes among individual fields, the distribution of 
*h. D.'s in 1985, by broad field, is expected to 
lange somewhat .from the distribution in 1972, as 
pwn in the following tabulation: 

Oistnbutwn o*f P^. 0/s, 
byfieM 



Total/all fields 

Engineering and 

natural sc4ence 

Social science and 

psychology.. 

Arts and humanities 

Education 

Business and commerce.. 
Other fields 



1972 
100.0 

48 3 

19.1 
116 
17 4 
16 

2.0 



1985 
100 0 

513 

18.4 
10 4 
16.7 
13 
1.9 
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Table 9, -Source of demand for Ph. D.'s, 1972-85 



Field 



AD fieidi^, 



Engineering and natural science. 

Engineering ^.^ 

Physical science .. 

. Chemslry 

Physics «i 

Life science 

Mathematics 

Socialise lence and psychology 

Psychology 

Arts and hwj>initi« ^l, 

*--ytducatioir!w. 



Business and commerce.. 
Other fjeWs 



Total 
demand 



187,460 

100.100 
29,300 
33,400 
14,800 
•7.700 
27,600 
10,000 
35,200 
15.000 
19,700 
26,800 
2.000 
^600 



Growth 



82,0 
28,10 
28,000 
14.600 

6,700 
18.600 

7,400 
23.300 
11.700 
10,600 
20.900 

1.000 

2.500 



Educational^ 
upgrading 

30.^ 



19.900 
5,500 
8,900 
7.100 
1,100 
3.400 
2.100 
4.900 
4,100 

' 200 
4.000 
300 
1,700 



Employment 
expansion 



109,500 

82.100 
22,600 
19.100 

7.500 

5,600 
15.200 

5.300 
18^00 

7.600 
10,400 
16,900 
500 



RepUcemtnt 
needs 



-47.100 
18.100 



r.4oo 

200 
1,X0 
9,000* 
2.600 
11.900 
3.300 
9,100 
5.900 
1.000 
1.100 



NO^ Ortib wy jhx »d4 to tabii do« to To«d»t 

Job openings 

Job openings for ^h. D.'s arc created, by either 
occupational growth or the need to replace Ph. D.'s 
who will retire, die, or otherwise leave the labpr 
force. The projections m this report indicate a need* 
for about 187.000 doctorate holders over the ]972-85 

^period ^ 140,000 for growth and 47,000 fnr rftplflf^p- - 
ments (table 9). 

Ope^ni3g*s resulting from growth are based on an 
analysis of trends in the proportion of workers in 
each occupational field -hold^ig a doctorate. (See 
appehdtx for a discussion or the projection method.) 
About four-fifths of these job 'openings stem from 
growth in the number of workers in each occupation. 
The remainder result from the educational upgrading 
of jobs and reflect the.pi:ojected 1972-S5 jncrease in 
the proportion^of workers in -each field holding a 
doctorate. 

Replacement need's are estimated by applying an 
average » annual sefm^tign rate to the projected 
average annual enyrto'ymcnt between 1972 ^nd 1985. 
The separation rate foV Ph. D.'s, 0.89 percent, a was 
computed as a part of this study. (See appendix.) 

Cyowth and replacement needs also may' be ex- 
pressed as annual openings for Ph. D. workers. 
Approximately 14,000 doctorate holders will be re- 
quired on the average each year between 1972 and . 
1985, of which one-fourth will replace ?h. D. work? 



ers wh9 retire, die, or leave the labor force for. 
other reasons. 

•This rale is somewhat lower than comparable rale's Tor/aU 
college and university teachers (2.68 percent) or for all physfcists ' 
(1.07 percent) because the age distributions of Ph. D.'s in both 
1972 and 1985 are ske;.ved toward workers under the age of 40. 



Alternotiv* proj«ctio>is 

The job projections described earlier arc based on 
continuation of past trends and certain assumptions 
about the ratio of Ph. D.'s to all workers for each 
occupation in each nlajo^ economic sector. However, 
many factors, including changing wage differentials 
and changing technology, could alter these patterns. 
It is desirable to knOWj therefore, the effect of 
changes in these ratios on manpower needs for 
Ph. D.'s. , ' J 

Alternative projections were developc^or 4-year 
college and university faculties, the s^tor of the 
economy employing the most Ph. D.'s, The basic 
projections imply that about V^percent of annual, 
faculty openings would be job openings for Ph. 
D.'s. Thus, of the estimated 8,250 annual openings 
for faculty over the. 1972-85 period, 5,900 would be 
for Ph. D.'s. However, the proportion could rise if 
greater numbers of doctorate workers were available 
at lower relative salaries, and, consequently, colleges 
and universities" hired more Ph. D.'s. Increases of 5 
percentage points to 76 percent and io percentage 
points to 81 percent would raise annual openings as 
shown in *the following tabulation. Oyer the i3-year 
period, job opehings fdjfan additional 5,200 Ph. D.'s 
on college and university faculties would result from 
each 5-percentage point increase in the proportion of 
new hires with a doctoral degree. , 



Percent of new hires 
with dxtorates ' 

71 
76 
81 



Annual faculty 
openings 

8,250 
8.250 
8.250 ' 



AnmiainuO. 
requtftminH 

5,900 
'6,300 
. 6,700 
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If ^1 percent of a! rew faculty hires jfor colleges 
and universities betN^eeh 1972 and 1985 have doc- 
torates, by 1985 thej pej-centage of lotai faculty with 
doctoral degrees would { rise to about 67ipercent. As 
may be slfeen from lth0 following tabulation, large 
increases in the prdpontion of new hires with doc- 
torates ivould ^produco small Ranges -in the per- 
centage of the"faculty with doctorates because the 
ratio of annual openijngs to total facult>* averages 
only 2 percent between 1972'and 1985. Even if 100 
percent of all new -hPreb have doctorates^ the per- 
centage of total faculty. with doctorates would rise to 
only 73 percent in 1985. 



Peiteiit ofjojw^ new 
hires with doctorattt'( 1972^5) 



71 
81 
85 
100 



Increasing the prpportion of Ph. D.'s employed 
by community/ collejcb probably will not have muci 
effect either. The projections developed in thib re 
. port indicate that 10 perceni of the projected 11,000' 
annual new hircb by junior colleges wiil have doc- 
torates. For each increase of 5 pcra-nlage points, 
'only 550 additional doctoratevwould be needed each 
year Thus, thcbC^mbtVtutions probaf^Iy will have link 
effect on the supply-demand balanee of'^INi. I).*s. 

Supply 

The supply estijnates in this report are based on 
the U.S. Office of Education's projections of doc- 
torate degrees. Projections for the first 5 years, by 
field, ^are based primarily on enrollments for. ad- 
vanced degrees the previous fall and the proportion 
of these enrollments that historically have resulted 
in doctorates. '0 xj^js method is valid since anyone 
who will earn a doctorate in the next 5 years prob- 
ably is enrolled in graduate school.^ ^ Projections of 
Ph. D. degrees beyond 5 years are based on more 
* general demog;raphic characteristics, and assume, that 
the percent of the age group getting a doctorate will 
continue to increase,^ but at a slower rate than in 
the past. I 
^ In the past, population growth, increased sources 
of studcih financial support, and other factors c(3m- 
bined*to product a rapidly growing number of new- 
doctorate degree! recipients each year. In the future, 

. *^This procedure vlas first initialed in 1971. 

"Report on the CGS Doctorate Production Survey (Washihg- 
ton: Council of GradUle Schools, May 3, 1972). 



Table 10. Estimated supply of new Ph. D/s, 1972-85 



Field 



All fields .. 



' Percent of toUt faculty 
with doctorates (1985) 

65 
67 
68- 
73 



'Engineering and natural science... . 

Engineering 

Physical science 

Chemistry . 4, . . . 

Physics . 

Life science 

Mathematics 

Social science and psychology 

Psychology 

Arts and humanities 

Education 

Business and commerce 

Other fields 



Number Percent- 



583,400 

224,400 
50.300 
60,300 
25.800 
19,900 

' 92.200 
21.600 

101.800 
37.700 
79,600 

148.800 
19.200 
9.700 



100 0 

38 5 
86 

10.3 
44 
34 

15.8 
37 

17.5 
6.5 

136 

255 
3.3 
1.7 



NOTE Octarfs mrf not nii to tottfs du« to foundrnt 

even though the school age population will not con- 
tinue^ to grow at past rates, the impact of rising 
educational aspirations, as measured by the trend of 
5lng proportions of the college age population who 
complete itoUege atid attend graduate school, 'indi- 
cates a 3-p|ercenl annual increase in the number of 
new doctorites between" 1972 and 1985. 

Not all/new Ph. D. recipients, however, enter the 
\^.S. labor force. Some foreign nationals return to 
jeir homeland? and some U.S. citizens choose to 
5rk overseas. On the other hand, some persons 
**wli|0 earn Ph^ DVs overseas (or who originally weri 
trained inahe U.S. 4nd returned to their homelands) - 
may immigrate. Estimates^ of the first grouc^were 
subtracted, and of the second group were -added to 
the Office of Education~^ojections. After these ad- 
justments, aboutj580^000_P^ 
to enter lEe U.S. labor force between 1972. and 



Tableau, supply and demand, 198S 
(in thousands) 



Field 



All fields.... 



Engine«rmg and natural science 

Engineering 

Physical science 

Chemistry.'. 

Physics 

Life science 

Mathematics 

Social science and psychology 

Psychology 

Arts and humanities 1 

Education , ,. 

Business and commerce 

Other fields 



New supply, 
1972^5 



583.4 

224.4 
50 3 
60 3 
258 
199 
92 2^ 
21.6 

1018 
37.7 
79.6 

148.8 
19.2 
9.7 



Openings, 
1972-85 



187.4 

100.1 
29 3 
33 4 

14 8 
' 1.1 

27 6 
100 
35 2 

15 0 
19.7 
26.8 

2.0 
36 



Difference 



396.0 
^24 3 ' 

iio 

2«.9 
11.0 
12.2 
646 
116 ' 
66.6 
22.7 
59 9. 
122 0 
17.2 
6.1 



NOTL Oetatis may not idd to lpt»<s due to fouadmi 
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J985^ About 70 percent of them will have earned 
degrees during that period (table 10). 

Based on these projections, nearly two-fifths of 
new doctoral workers over the 1972-85 period wo.uld 
be in engineering and natural science; one-fourth^in 
education; one-sixth in social science and psychology; 
one-eighth in arts and humanities; and s/iall pro- 
portions in bosiness and commerce and' other fields. 



Supply-pemand Balance 

According to the projections ""of requirements pre- 
sented earlier, job openings for dactoral decree 
worfers between 1972 and ]QXS y/m.lH total ahon^^ 
187,00(Uhe available supply^ ! new Ph. D/s dur-' 
ing Ihe same period^ however, is estimated at about 



, 580,000 persons.. ThereCore, if piJent trends continue 
in patterns of use of Ph: B.'s relative to other work- 
ers and in the proportion irf-jiersons obtaining doc- 
toral degrees, by 1985 more t^ian twice as many ' 
Ph. D.*s would be available fnr wn^^^ j p Ph r> 
job%^s there are jobs (table 11 ). 

The gap between the prospective supply and re- 
quirements for nevp^h. D.*s varies by field. For 
-example, in physics, the-supply would' be about half 
again mare than requirements while'in mathematics, 
only, about one-eighth more. In contrast, ^ projected' 
supply may be twice as high in life science or social ' 
science and psych$l^gy; 3 times in arts and humani-" 
ties; times in education; and 8>/^i tim"fes in busi- 
ness and commerce. However, ifi. .manjkcases the 
magnitude *of numerical diffe|;fnce^ is more note- 
worthy.^ ^ ^ ^ 




/ 
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Chapter IM. Implications 



. For many years, society seemed to have an insati- 
able demand for new doctorcU degree holders. Be- 
ginning in the mid-1960's, hovvever, obsetvers began 
cautioning that perhaps the situation would change. 12 
This report supports the conclusions reached by 
those amicipating a changing supply-deiQand rela- 
tionship in the 1970*s through ihe mid-.1980*s?feven 
undef the most extreme alternative-projections, sup- 
ply would greatly exceed demand. This chapter 
focuses on some of the implications of the imbalance 
.in this^ relati.onship and of the groups primarily 
affected: (l^individuals, (2) universities, (3) other 
employers, and (4) society. 

Individvals. Even with the oversupply projected, it 
IS unlikejy thatfeunemployment of Ph. D.'s v5llt-l5( 
high relative to other groups in the labor force. In- 
stead, underemployment-defined as empjoyment in 
a job requiring le^ skill than the worker has ac- 
quired-with its inh|-ent job dissatisfaction, may be 
widespread. v 

^ ' When persons With more education, take jobs ^re- 
\ viously held by individuals with less education, 

\ bumping-a chain reaction felt most on the low 
end-is set off through the economy from the highest 

^ hsvel. In the future-^ wo/kers without a college degree 
will have less chance than in tht past of advancing 
to professional positions and to .higher level posi- 
tions in sales, managerial, and sqme clerical and 
service occupations. Competition for entry jobs may 

• be limited and .few jobs may be available. 

As a result, salary differentials paid to Ph. D. 
holders may narrow, although preliminary evidence 
IS miMd. For the' years 1967-68 through 1972-73 
lOfornEtion from the; College Placement Council's 

• survey of salary offers to new degree recipients shows 
no clear tffnd toward either widening or. narrowing 
of the differentials between bache'lor's degree salaries 



Allan M. Canter. "A New Look al the Suppl^C College 
Teachers." Mucat^onal Record, Vol. 44, Summer 1965; Allan 
M. Car«er,>-Sclenlific Manpower for 1970-1985.- Science 172 
Apr. 9. 1971; Dael Wolfe and Charles V. Kidd.-^The Fiiturt 
,^arket for Ph. D.'s," Science, 172. Aug. 27. 1971; and the 
CarnegK Commission-s College Graduates and Jobs (.New York' 
McGraw-HiU. l^ZJ).. _ • * 



and doctorate degree salaries. For example, between 
1967-68 and 1972-73. salary offers to new phwi^ 
gradual increased by about 16 percent fprlhose 
with the^ bachelor's degree;, for those^lvith the 
Ph. D.. the increase was about 14 ()ercent. For 
n^athematics. graduates, -comparable figures were 14 
percent and 20 percent. 

^» 

Universities. For universities, the avaiJability of* 
funds to support gJaduat^udents is a'mijor factor 
underlying the Ph. D. manpower siluatiofi. During 
the peak academic year of ..1^67-68. iir example 
about 51.000 grad;jate students held /ederally sup^ 
ported fellowships or traineeships. mahv for 3 years 
of study. By, the 1972-73 academic year, t^ number 
of . students funded in this manner had 
fewer* than 25.000. By early 1974. the esti 
6.600 for the 1974-75 academic year, mostl 
1 year of graduate educatiofi. 

Between ,1974 and' 1978. a similar drop' is. ex- 
pected 'in ih6- number of graduate students sup- 
ported by the current G.I. Bill, ever though- the 
number incrfeSsed 6 percent from fiscal. 1972 to fiscal 
1973. However, because fewer persons have been 
discharged since 1970 and because veterans fia've 
only 10 years in which^o use their educational bene- 
fits, a turning point in^gradual^enrollments. may 
occur in iht late 1970's or early 1980's. • 

The effect of this situation on Ph. D. training an4 
employment in colleges and universities is difficult 
to predict. On one hand, if government funds for*^ 



lien to 
late was 
'for only 
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graduate education do not become more readily avail- 
able, universities may find it economically inefficient 
to operate as many doctoral programs as at present, 
Neighboring InstituUons may consolidate duplicate 
programs and eliminate others with limited appeal. 

On the other hand, the overall effect of Federal \ 
support on graduate enrollments is not clearly known 
Possibly, students may obtain funds from other 
sources, such as employment or family, and redu(v 
tions in enrollment could be slight. Some student^ 
however, jnay decide not to go on to graduate 
school as the marginal advantage of having'^a doc- 
toral degree declines. New baccalaureate ^aduates 
may decide that the incojgie 'fost while in graduate 



) 
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school is greater than tha^possible additional lifetime 
earnings witl^a doctoratJ. • ^ 

Doctoral stuSy prog^^ois may need no be re- 
structured.. With about one-half 0/ alUPh. dS 
teaching *in classrooms, more emphasis may bfe given 
to developing teaching skrils. Ai presenV/nArfy all 
doetorates are research oriented with ?6WuveJy few 
doctoral candidates pursuing bhe DocC^;,of Arts 
degree. ^ ' 

Other employers. 'Employers may be more^^elcctivc 
in hiring and advancement practices. They also may 
fmd they 'must be selective in hiring Ph. JDr^s/for 
worlj other than what has traditronally-been^dpne by 
PK: D.'s lest morale problems develop. Job tilssatis- 
faction tnay increase among workers at all levels if 
educational' requirements get upgraded without*^ co- 
incident upgrading of job responsibilities/ Emplqyers. 
therefore, may have to consider^ways to restructure 
jobs to make use of Ph. D/s. . ; 

Employers may be encouraged to hstrucWe jobs 
if salary differentials do nariow between Ph. D/s 
and other college graduates.' Relatively lowe^Ph. D. 
salaries might make it more attractive to hire in- 
creased numbers of Ph/D.'s.'^ 

Society.. Finally, society-the' l^ationl-mifst evaluate " 
and Weigh the purpose of graduate education against 
other national priorities, before deciding how m^ch 
to spend in support of graduate education.^* Al^ 
the relationship between national' input for graduate 



•,^education and,, the supply of and demand for 
lyrh. D.'s must be>determin.qd. Dufing the 1950'/ and 
Jy 1960's, when ithe Nation faced a shortage of 
dictoral manpower, support^was forthcoming. Now 
en an oversupply of doctoral manpower is per- 
ceived, should support for gradual? education be cut 
back? 

I Before the Natioir can decide these questions it 
must determine what happens*if the continued rajw'd 
-) growth of the manpower pool of Ph. D.'s is actively 
discouraged. Will trained manpower be available to 
carry ,on the progress of this Nation? Will Ph. D.'s 
be trained in fields and specialties needed? What if 9 
national emergency requires manpower that is not 
available? ' ' } 

Jkis report has aUempt«<Uo provide data that caa 
serve as a basis fpr the policymakers and planners 
who will be concerned with these problems. 

' 'Some researchers believe that the classical price system re-*' 
action w manpower surpluses has ak^ady begun .n the Ph D • 
labor-market. Freeman^*nd Breneman. for example, estimate 
th^t relative starting- salaries of Ph D. scientists and engineer? 
fell during the 1969.;3 period. They fectthat a o>ntinuation of- 
this trend would reestabliil^uilibrium between Ph. D supply 
and demand. See RichardJI^eman and David VV. Breneman 
Forecasting the Ph. D. ^Market: Pitfallrfor Policy, Tech^ 
meal Report No. Two (TC-ashington National Board on Grad- 
uate Education, April 1974). 

<'A conjprehensive discussion of this is contained in Grad- 
uate E^tionj Purpose, Problems, and Potential, Technical 
Report -No. One {Washington National Board on GraduatV 
Education, November 1972). ' ' . 
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Appendix: Data Sources and Statistical Methods ^• 



Ddta sources 



The Doctorate Records Files of the National • 
Academy of Sciences provided niost of the^data for 
the 1972 employftient estimate. These records, which 
b^gin with 1920, have ?become progressively more 
detailed whh thfi passage oF time. Information is 
supplied by all ^doct6ral candidates in all fields 
shortly before graduation. Also helpful. was Careers 
of Ph. D.'s, Academic Versus Nonacademic (NAS 
Publication 1577). ; * ' 

To augment thes^ data, other sources of informa- 
tion were used. Principal among these were two 
National Science Foundation Reports, American 
Science Manpower/ 1970 (NSF ^M5), and Scientists 
and Engineers frorh Abroad, 1962-64 CNSF 67^3). 

Variables used to project requirements levels are 
from the Bureau's economic model for 1985 a^ pub- 
lished in the Monthly Labor^keview, December 
1973, Vol. 96, No. 12, repdnted as m U.SyrEcon- 
omy in 1985: A Summary of BLS Projections, ^Bulle- 
tin 1809 (1974). Additional independent variables 
were t^ken from* the'^U.S. Office of Education pro- 
jections of earned' degrees and fa'culty size. 

Table A l. Current employment of Ph. D.'s, 1972 
,(in thousands) 



' Insight, into the( prpportion of faculty members 
having the doctoral^ and working in elementary an4|^ 
•secondary sphools, junior colleges, or 4-year colleges, 
and universities was gained from two Office of 
Education studies, both titled Numbers ind Chgrac- 
te4:istics of Employees of Institutions of Higher Edu- 
cation-for 1966 and 1967. Alan E. Bayer's College 
and University Faculty: A Statistical Description and 
Teaching Faculty in Academe: 1972-73 helped to 
fujther delineate the faculty information. . 
" Estimated new, Supply of doctorate holders for the ^ 
1972-85 period was based on the Office of Educa- 
tion's 1973 doctoral degree projections by field. For 
the first 5 years of this period, the Office of Edu-» 
cation relates its projections directly to enrollments 
for advanced 'degrees the previous falL Fqr the 
second half of the period, projections afe related to 
more general demographic cljaracteristics. 

Stattsticat methods 

A. Current employment, 1972 

For purposes of this st'i^dy, it has been assumed 
that Ph. D.'s employed in 197? earned doctorates 



TrieU 



Gross 
doclorates 
awarded, 
1932-72 • 


Losses to 
foreign 

employers, , 
1932-72 


Losses from 
deaths and j 
.retirements, 
1932-72 


Additions 

from 
immigration 

m, 

. 193272 


Employm'ent 
of dxiorate 
holders, 
1972 


390 1 


26.3 


, 402 


' «li.(N 


334 6 




15 3 


19.0 • 


8.6 


. 161.7 


* 28 


3.8 , 


3 


310 


70.1 


5.3 


.7.2 • 


6.1 . 


^3.8 


39.9 ' ^ 


20 


42 


Z.2 


3\9 


22.4^ 


1.3 


23 


3 9* 


22X 


,66.0 


U 


'6.6 


14 


54 5\ 


13 9 


" .9 


• . 1.4 


8 


xl2.4 \ 


75.0 


4.7 


' 7.8 * 


13 


63.r 


25.7 


8 


: 2.7 


6 


22? 


44.9 


1.9 


48 


6 


38.8 


68.0 ' 


2.6 . 


7.2 


(O 




6.3 


5 


.6 


' .2 


5.4 


8.5 


1.4 


8 


3 ^ 


i 6.7 



All fields. 



Engineering and natural science...^.. 

Eitgineering...r 

Physical science 

Chefmistry 

, (J'hysics « 

,lrfc science y. 

\ Mathematics 

\ SociSViehcc and psychology......... 

Y Ksych^ogy 

flri^and h(;manitt€S — 

Education ^ ^ 

Business anfcommerce 

OtherJields ^. 



NOTE: Ottittt nay not to totiJt ddc to lOun^tAf. 
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- between 1932 and ^1972. Thus, a SO-year/old doc- 
torate recipent in 19a2-t«^,iH k'» ia / 
1972. /" '^««-«»'©uJd^ 70 yft^r^ old in 

Th« Doctorie/kecords Files provided data foji 
Held" IT'^' -vardet 

.'n. colfges ail'd an.vers'ities. From these gross figures 
estimates^ere .subtracted of new doctorates who leave 
^co/ntry t^work for foreign employers. or to 
tKtm .O^r'r"'' years^l958 

• forlS V' °^-'hese losses 

^ f 5 ^Z!^^ deydop^n the basis of the 
repolj^ed trena^tYhJe A.lJ^ A . . 

grbtipr^ohortsNrhe c^orts wer/advahced in 5-year . 
periods through Ae 41> vfca« <;;;L " year . 

h;,ve n^,».j ..^ f ^'W^5-S>n6e several researchers 
have no ed th^at tlie working lifeTpatterns of female 
Ph. s closel/resemble the ca/eer patterns of their 

* X u T'-' J ' ^^P^^^tio/rates2 were used for 
the whole grdup. ^.—^ ♦ 

A final adj^tiQpnfrWmade for net immigration 

• A Na'tTo" rt '^"^ ""--'ties. 

A National Science Foundation (NSF) report" on 
oreign scientists and engineers was the basis of 

^XX^t estimates. 3. ' 

since'sSnT"'' "^'^ ^o^" ""emplovment 

mce such data are avauable for doctorate holders 
. for only 2 years. 1970 and 1971 4 

tv iZZ'T °"-^'"P'°y" primary work activi-' 
ty cff new doctorate recipients is available from the 
Doc o ate R^e-co,ds Files beginning in'1957 Si^^e 
about 70 percent o/ the doctorates employed i» 1972 
received degrees after I960, a distribution of-actiVi y 
by employer based on data for this group is "a gold 
indication of the characteristics of the whoki'oup 
. Averages which were computed by field forfhe 1^ 
year period became the basis for distributing the 
iX/^ Ph D. pool among the several efljplover 
types and primary work activities. The-finaTdistri- 
,butions compared favorably ,»ith the 1970 NSF 
National Register. 1 

All!"/ "T''- HcirrAsUn..and 
York- R and- Higher -Education (New- 

. Yorlc. Russell Sage Foundation.J970), fjp, 288-94 

(Bureau of Labor Slatislics,- 1974). ^ 

'Scientists Engineers from Abroad. 1962-64. NSF 67-3 
(National Science Foundation, 1967) 

KlJnemploymint Rates and Employment Characteristics for 
>cient>sts and Engineers. 1971. NSF 72-307 (National Science 
Foun^alion. 1972). science 
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. (ustification for using reports of "first post 
doctoral employer" data to represent iffetime career 
patterns is found in the N^ional Research Council's 
(NRC) second report on a follow-up study of 10 000 
doctorate holders from the closes of 1935' 1940 
J945. 1950. 1955, and 1960.5 NRt found that one- 
half of the Ph. D.'s sp^nt their careep in-ac^mic 
employment and one-fourth in nonacjemic femploy^ 
ment. The remaining -one-fourth wereVid?d about 
equally between thosc-^Tho switched fronj academic- ' 
to nonacademic jobs and, those who switched in the 
Opposite direction. 

After the total number of separations had>e?;; * 
deducted, an age distribution remained' fo/tlrose 
employed in 1972 (table A-2). Based on4is age 
array and l-y^ear .specific, age group male sep'aration 
rates, an annual average separation rate of 0 8185- 
percent for doctorate holders during the 1932-72 ^ 
period was computed. ^ 



B. iflquirements. 1985 



In order to have some basis for projecting trends 
and patterns of Ph. D. workers, employment patterns 
were developed for the 6 preceding years- 1966 
1967. 1968. 1969. 1970. and 1971. Th'e LhocT !sed 
was exactly the ^ame as explained earlier for the 
1972 estimate. However-, because employer data were 
. not available until 1957 and because more new 
doctorates are included m the computed average at ' 
the end of the period than at any of its other 
■points.- estimates for 1966 are less reliable than * 
those for 1972. This "time series." including ]972 
iSHijojar in table i^^-3. 

The greatest numbers pf Ph. D.'s are employed by 
educationahinstitutions-a broad classification includ- 
- ing 4-year colleges and universities, community col- 
leges, and elementary <and secondary schools .To 
project future demand in these three areas it was 
first necessary to break them out of the time series 
estimates. The Doctorate Records Files distinguish 
only "colleges and universities" and "elementary 
and secondary school^." Distributions forallPh D 's 
in educational institutions were based on esUmates 
in two Office of EHucation reports. 6 Alan Bayer's 
^tudy provided a basis for developing community 
college estimate?.? r » 

'Careers of Ph. D.'s Academic Versus Nonacademic p 1.1 
cauon 1577 (NatK,nal Academy of Sciences. ,968) 

Numbers and Cha„cterb;ics of Employee, of Ins'titution, of 
Eh ^h"" "^^^"^ "'^T editions (U.S. DepaJe^, ° 
flMlth, Education, and Welfare, Office of Education) 

Alan E. Bayer, College and University' Faculty- A Statk.i;?k^ L / 



A 



ERIC 



>^4 



- ' ' c. 

Age group 


Number V 
(m thousarvds) 


Pexcent' 

T 


TolaL.^ 

'25^ 

3544 

4554 

55^4 


323.6 • 

912 
32.7 
17.6* 

- ii 


100.0 

' 556 

28.2 
' 101 
5.4 ^ 
, ' .7' / 



Table A4. Percent distribution of Ph. D.'s employeif by 
educational institutions,' 1966-72 




These ratios were converted to numerical estiiftates ' 
an^ applied to faculty data from the Office of Edu- 
cation 'to produce ratios of Ph. D.'s to total faculty. 
From, these ratios, which wefe projected to 1985, 
numerical estimates were developed. Subsequently, 
these estimates were used as controls for the projec- 
tions by field of Ph; D.'s in educationallnstitutions. 

The "time series" observafwns became the basis 
for developing trend lines and projections in each 
field fof each em'ployer. Generally,'the independent 
variables were -employment requirements projections 
developed in the Bureau's basic projection mddcl 
for 1985 and published- in The U.S. Economy 
1985, BLS Bulletin .1809. For example. Ph. D.'s 
engineering arid natural s«ience were related tb 
LS projections of engineers and scientists, by field 
'and industry^. Other Ph. D.'s in industry, govern-* 
.ment, and nonprofit jjrganizations were related to 
total workers in closely rel^d occupational groups, 
e.g., 'social sciefice was related^ social scientists. 

Table A-3. EsUmated emplgyment of Ph. D.'s, by fiefd,^196,6-72 
(intbominds) 





Total in all 


4-year colleges 


Year 


educational 


and ^ 




institutions 


universities 


1966 


1000 


92 6 


1967 


100 0 


920 ' 




loo-e ' 


91.5 


1969 


1000 


90.9 


1970 


1000 


. ao.o , 


.1971 


100 0 


90.1 ' 


1972 


1000 


• 89.8 



Commu 
nity 
colleges 


Elementary 

and 
secondary 
schools 


1.6. 


58 


18 


62 . 


1.9 ^ 


6r 


2.0 • 


71 


2.4 


76 


79 


7.1 


3.3 


6.9 



Projections of Ph.. D.'s in colleges and universities 
were tied to dfegree projertions' for all levels in the 
same field and were controlled by the previously 
projected^otal faculty estimates. The resultant numeri- 
cal estimates were aggregated.^ 
\ 

C. Openings, 1972-85 • 

Proje-cted. openiftgs duririg the 1972-85 period arise 
from t>vo components, growth and replacements. 
Growth was determitjed by subtracting 1972 employ- 
ment frorn 1985 projected requiremf nts: 

1985 requirements!^.'. - 

1972 employment 

1972^5 growth - 

197245 annual average growth... 



. 474,900 
.334.600 
140,300 

; lo^eo 




The second component of operilngs-replacenrient^ 
needs-was estimated for the 1972-85 period in thc9 
sarAe manner as' earlier for' the 1932-72 peip6d.-;U 
1983 -age distribution was computed, along^with a , 
198f anaual average separation rate of 0.973% per- ^ 

(tab^A-5). 'A ^ ^ 

. z^inoc replacement ^neeaTSSually are computed on 
4xi average employment figure or time period mid- 
' point estimate, the 1972 and 1985 annual average 
separation rates were averaged to produce an esti-^- 



Table A-5.. Estimated age distribution of Ph. D/Syl98| 



«0T€ Ott»«s irty «ot »dd to 



Age"group - 


Number 
(in thousands) 


/ Percent 


Total : 


474 9 


/ 100 0 


25-34 

3544 


' 117.3 
^204 2 
^109.7 . 

33") 
100. 


^ 24.7 V, 

43 0 

23.1 
71 ^ 
2.1 



20 



25 



Tabie A-6. Estimated supply cf/new Ph. D.'s. 1972-85 
(in ^ouumb) 



Fteid 



US Oflice 
of Educ«t>on 
projecled 
degrees. 
1972-73 10 
1984^5 



All fields^ 

Engineermg and 
natural science . 
Engineering .... 
Physical ' 
science. ... 
Chemistry*. 
" Physjcs,.-... 
*Life science ..^ 
Matt^ematrcs ... 
. Social science arnJ 
psychology' ..... 
Psychology..!..* 
Arts and ^ 

hiimanrttes 

V Eilucation 

Business and 

.commerce 

Other fields 




609 1 

233.6 
53 9 

57 4 
24 4 
16.3 
100 2 
22.0 



82.4 
1^54.*5 

• 20.6 
III 



Lossesjk^^ 
foreign 
employers 

) 



38 7 



19 
•4.0 

44 

12 . 

UO 

96 

13 

34 

^5 8 

18 



Additions 
from 
immigration 



Estimated 
supply. 
1985 



130 

10.2 
3 

7.3 

2.6 

46 
. 1.6 
. 1.0 

K5* 
.7* 

.7 

^ .2 
.4 



583 4 



i24 4 
50 3 

603 
25.8 
19.9 
52.2 
21.6 

,101.8 
37.7 

796 
148.8 

19.2. 



jlOrC Dc<»U ^ to totilt iwt U roM^Mf 



0. " 



\ 



mated scparatioa rate* of 0.8962 pcrocnt for <hc 
1972-85 period. 8 Thtts: * • 



1972-85 midpoint employment 

197^-85 midpoint annual aveia^e 

separation rate 

^^Jtt-85 annual average separations 

p. Supply Estimates , 



. 404,750 ' 

... 0.'8962 percent 
... 3,6(J0 



The supply estimates aps based on the Office of 
Educ^tion-^ projections of "earned doctorates devel- 
oped i^l973.3 Based on hi^^ncal data from th,e 
Doctor^ Records Files, the prbjected number of 
new doctorate holders who are expected to leave 
the United States to work for foreign^.employers 
subtracted. Inct-cments, by field, have been added* 
to represent immigration of doctorate holders fr6m 
foreign universities. The distribution of immigrants 
for 197^-85, was assumed to be the same as fo^ 
1932-72 (table A-6). ' 

•For a further disamion <Jf separation ratci, sec Totnor* 
row's Manpower N«<tJ$. N ' ■ 

•Projecttom of Educalional Statistics to 49S2-S3, 1973 Edi- 
tion (U.S. Department of Health, Education, and J^elfare, 
Offia of Education). Projectioni fdr 1983-84 and 198445 are 
from unpublished matenaJI made availabU by the Office of 
Education. 
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